Abstract -The article analyzes the impact of knowledge generating investments on the economic growth. It was found that the main investment cash flows are intangible, education, research and development costs. Since in Lithuania the core capital is mainly formed from tangible assets and intangible assets constitute only a small part of an emerging capital, the largest part of investment goes to education, research and development, while the smallest one -to intangible assets. The research is intended to support the impact of knowledge generating investments impact on GDP growth, interconnection and level of significance.
I. INTRODUCTION
Research relevance. At the end of the twentieth century, rising interest in knowledge creation, usage and its impact on increase of economic efficiency encouraged companies and organizations to develop knowledge based activities. Business individuals reaching for competitive advantage, government representatives forming country's national strategies were encouraged to take into account the challenges provided by the knowledge economy [12] . Rate of economic growth, people's social well-being, sustainable economic development was increasingly dependent on new knowledge creation and its practical application. In Lithuania knowledge based economy started to develop in 2000, when the European Council in Lisbon adopted the Lisbon strategy, which foresaw creation of knowledge based economy in EU by 2010. The background of knowledge economy is educated and skilled people who are able to create, use and share the knowledge. Representatives of the European business expect a lot from the knowledge of economic development in the regions. More than 50 leading European companies (Siemens, Ericsson, BASF, BMW Group, Air Liquide, CIR, Fiat, Investor AB, Nestle, Nokia, Rolls-Royce, STMicroelectronics, SAP and others) from 18 countries (Germany, UK, Italy, France, Sweden, Spain, Portugal, Turkey, etc.) are grouped in the European Round Table Organization . Its goal is to encourage companies to build their activities on the grounds of knowledge to help to adapt to changing business conditions. The importance of knowledge in the current competitive environment and knowledge creation process in order to emphasize competitive advantage is noticed not only by the researchers [3] , [4] , [11] , [13] , [15] , [16] , [20] , [21] , [24] , [28] but also by national and international organizations: the World Bank, the European Commission, Organization of Economic Cooperation and Development, the World Economic Forum, Science and Education Monitoring and Analysis Centre, the Knowledge Economy Forum and others.
Research problem. Considerable attention should be given to the knowledge creation because knowledge -is the driver of the economy. As early as in 2002 in the forum "Usage of knowledge of European Union's associated countries' development" held in Paris, it was stated that Lithuania is lagging behind in knowledge economy and together with Romania and Bulgaria belongs to the group that is standing behind. The main reasons were identified: scientists are not oriented towards international technology business; science is not able to attract investment; government is incapable of developing their own education, science and technology policy; education budget is used ineffectively. The World Bank, in 2003, noted that Lithuania bearing formed knowledge assessment culture underuse its knowledge resources -people, education systems, scientists, business people and etc., resulting in a loss of some possibilities to compete internationally as well as depriving from potential growth and income opportunities. In 2012 World Intellectual Property Organization (WIPO) published "Global Innovation Index" which ranked Lithuania in the 38 position out of 141 rated countries, even more, Lithuania was behind Estonia (position 19) and Latvia (position 30). Although this index showed that Lithuania had relatively good conditions for innovation: physical infrastructure, educated people, good regulatory environment, however, it had not yielded the expected results: patents, published scientific articles, new start-ups, bigger amount of high technology goods and services in the total export. When assessing the development of knowledge based economy, it is important to evaluate properly and reflect new knowledge creation, its spread and usage, together with the creativity and innovations [7] . One cannot forget the development of information and communication technology, as well as corporate adaptability and development perspectives of innovative business. There are already models created which can be used to assess knowledge development penetration in the economy [7] , [12] . However, there are no studies on the knowledge value generating investment, though it is the process of knowledge creation and its effective usage which needs the support from government, industry and academia. 
II. KNOWLEDGE GENERATING INVESTMENT
Knowledge economy is the economy which leads to the growth of not only investment in physical capital, but is especially important in knowledge creation and its use. New knowledge creation -it is a creation of new ideas, products, processes, concepts, etc. [27] . Due to the transformation of knowledge properties economic value is created, which determines the performance of productivity growth and creation of new knowledge with its effective use encourages economic growth of states [12] . Running out of traditional natural resources, economic growth has increasingly been assured using information resources [1] . Most investment goes to information, information technology, e-commerce, software, marks, patents, rights, research and innovations, customer needs analysis, consumer base which is based on knowledge. With every day knowledge is becoming a more important intangible resource that determines success of people and organization, efficiency of investment, economic development, and even the power of the states. Thus, by means of modern economic conditions, knowledge is conceded as a valuable resource in the organization's work. In today's economy intangible resources are increasingly valued, the more experience, skills, higher education the staff has, the higher value organization gains [18] . Consequently, investment in human resources, research and development and in new technologies is becoming an important part of organization's activities, therefore this investment is called intangible. Intangible investments in scientific literature are characterized as innovation investment [25] . This investment includes scientific and technical progress investment, human capital, social investment, indirect advertising. In addition, it is often wrongly assumed that innovation is a total originality, i.e., absolutely everything that was unknown before. In fact, innovation typically is 99 % of things known long before and just 1% is something new. Intangible investment identifies as investment into intangible assets which can be patents, licenses, research work and etc. Lithuanian Department of Statistics defines intangible investment as expenses for intangible assets, which are used for more than one year to purchase and to build. According to INTAN-Invest intangible investment consists of two parts: 1) traditional intangible investment that meets nationally recognized criteria for intangible assets -computer software, entertainment, literary and artistic originals, mineral explorations; and 2) new intangible investment, which is not included in the national accounts as an asset list -research and development, design, new financial products, advertising, market research, training, organizational capital. Thus, intangible assets are related to the acquisition or establishment of knowledge economy products and include the part of knowledge creation value. However, in 2002, in the forum "Usage of knowledge of European Union's associated countries' development" it was noted that almost all newly created products are coming from abroad, because the developed countries are investing billions in the development of science and technology. In Lithuania industry oriented to scientific research (technology) makes about 5 % while in EU, the USA and Japan 20 % -30 % [5] . Intangible, technological assets and ability to innovate constantly, to develop new products, processes or services and new directions, is the key factor in creating the company's value [14] . Lithuanian executives identify tangible resources as the key material in creating company's additional value [19] . While analyzing Lithuania's statistical data, it was observed that the intangible investment compared to the tangible investment represents a small part of the total formed capital. (Gross fixed capital formation) (Fig. 1) . In Fig. 1 we can see that tangible assets during the years 1998 -2012 accounted for the largest share of developing capital from 7. Education spending plays an important role in knowledge creation. Education as a way of human quality improvement provides individual with more abilities and possibilities for effective self-realization, has important implications when regarding the person, not only as a separate social unit, but as one of the key factors in the country's economic potential development and at the peak of its realization [1] . In addition, research and development take an important role in knowledge creation. Obtaining of knowledge is directly linked to research and development (R&D) [25] . Research and development is a systematic creative work, for storing knowledge and looking for ways to adjust it. Research and development as a resource of receiving new knowledge is an integral part of the innovation process. Summarizing authors claims about the importance of investment to knowledge creation, Fig. 2 reflects the knowledge value creation process. Resource: developed by the author. Fig. 2 shows that at a country level in the knowledge value creation process major investments are involved: intangible, education, research and development. Thanks to these investments new products and services are generated, we use them every day: new medicine, technological equipment, communication tools and more. Science, economics and education are very closely related to each other [22] . Interaction of science and education supplements society with competitive scientists. Scientific and economic interaction strengthens country's economic competitiveness. The result of education and economic interaction is well-trained professionals, declining unemployment and competitive country's economy. Effective process of knowledge creation and its use is impossible without the comprehensive government attention and support [12] . Particularly significant is social contract between the government, maintenance and support of educational institutions.
Knowledge generating investment dynamics during 1998 -2012 is shown in Fig. 3 . As shown in Fig. 3 , during the years 1998 -2012, expenditure on education increased by 3.871 million LTL, for scientific research and development it increased by 2.380 million LTL and for intangible assets -427 million LTL. The data show that the majority of knowledge-generating assets go on educational expenditure, followed by spending on research and development, the minimum goes to intangible assets. Analyzing these assets together allows to evaluate their impact on the country's economic growth.
III. KNOWLEDGE GENERATING INVESTMENT'S IMPACT ON THE GDP GROWTH
Investment in knowledge creation through science and technology, through effective education system show the competitiveness of a country or an organization, and this is the economy. The comparison of knowledge generating investment and GDP growth rates are presented in Fig. 4 . Fig. 4 reveals that when comparing knowledge-generating investments' dynamics with the GDP growth we can notice a relative growth of investment in knowledge creation by 0.97 % points (from 8.19 % to 9.16 %) during the year 1998 -2012, while GDP growth slowed down by 4.02 % points (from 7.62 % to 3.60 %). In order to evaluate these two variables i.e. knowledge-generating investment (further -KGI) and gross domestic product (GDP) across invocation we will use correlation and one-dimensional linear regression method. (Fig. 5) . 5 shows that there is a very strong relation between KGI and GDP, because of correlation (r) coefficient which is 0.986. In addition, the coefficient of determination R² = 0.973 indicates that 97.3 % of GDP growth depends on the variation of the variable (knowledge-generating investment) and 2.7 % -from other non-assessed variables changes. One-dimension linear regression model y = 10113; 1716 + 9.0645x shows that knowledge-generating investment growth of 1 million GDP would increase to about 9.1 million LTL. Knowledgegenerating investment consist of three resources: intangible investment, education expenditure, research and development investment which are very important to evaluate each change of these variables to GDP growth. To that end, between dependent variable -GDP and independent one -intangible investment, education expenditure, research and development investment is carried out by correlation analysis with the help of multiple linear regression model coefficients' estimation (Table I) . Corrected coefficient of determination
Fisher's distribution with degree of freedom 0.05; 3; 11 significance of determination coefficient The data presented in Table I show that between GDP and knowledge-generating variables, i.e., intangible investment (r = 0.71) link is direct and strong, education (r = 0.97), research and development expenditure (r = 0.99) link is direct and very strong. Since the correlation coefficient estimates are positive, this means that the growth of intangible investment (further -X1), education (further -X2), research and development (further -X3) expenditure should rise up the GDP. In order to determine the significance of linear correlation coefficient estimates, sample statistics t has been used, which is compared using the Student's criteria, when the confidence level is 95 %. The evidence suggests that significance condition is valid for independent variables (X1 t = 3.66 > 2.16; X2 t = 14.3 > 2.16; X3 t = 20.6 > 2.16), and correlation coefficients are key while independent variables are used to form multiple regression model: 3 R -0.781 indicates that 78.1 % of GDP depends on the variables included in the model change, and 21.9 % from the change of other nonassessed variables. To evaluate the significance of determination coefficient, actual value of the Fisher criterion has been used (F = 27, 94 > 3, 29), which is higher than theoretical value of the Fisher criterion, it means that variables' correlation is significant and multiple regression model adequacy is trusty (F = 4.59 > 3. 29).
 If intangible investment increased by 1 % from the average 5.37 million LTL, GDP should increase by 11. 4 % from the average, i.e., 8 588 million LTL;  If educational costs increased by 1% from the average 43.92 million LTL, GDP should increase by 33.6 % from the average, i.e., 25 313 million LTL;  If research and development increased by 1% from the average 22.66 million LTL, GDP should increase by 6.7 % from the average, i.e., 5 048 million LTL.
Based on this one can formally make a conclusion that education expenses have a greater impact on GDP growth than intangible investment, research and development, whereas intangible investment has a greater effect on GDP growth than research and development. Taking the average approximation error, its value is about 2.06 %. Consequently, the formed multiple regression model is suitable for prediction and planning because the approximation error does not exceed 10 %. 
In summary we can imply that in the knowledge economy the company's main asset is intangible and the ability to obtain and use knowledge is increasingly important for countries' economic competitiveness, but we also need effective educational system that enables lifelong learning, develops new approaches to innovation and brings together scientists and entrepreneurs to develop new competitive products and services. Due to this investment economic value is created together with the country's economic growth.
IV. CONCLUSION
Knowledge creation is not a phenomenon in the knowledge economy. Main knowledge value creating investment, such as intangible, education, research and development is analyzed in the research literature. Due to this investment new products and services are created that enhance competitive advantage in the international arena. Science, education and economy are integral to each other seeking for new scientific inventions, educated professionals, competitive products and high level of economic development. Although in Lithuania formation of intangible assets in the core capital is less than tangible assets, during the crisis period, intangible resources remain the most attractive investment. Moreover, in knowledge generating investment, expenses on education, research and development take the biggest share, while, intangible investment gets the smallest one.
The study showed that knowledge generating investment's impact on GDP growth is very strong. And 97.3 % of GDP growth depends on the variation of the knowledge-generating investment and 2.7 % from other non-assessed variables changes. The set of the knowledge generating investment impact revealed that the relationship between the GDP and intangible investment is direct and strong, while among education, research and development -direct and very strong. Correlation analysis showed that for economic growth the knowledge generating investment's impact is not only strong but also significant and the formed multiple regression model is adequate in real situation and suitable for forecasting and planning.
In order to strengthen the knowledge-generating investment to the GDP growth in Lithuania, it is necessary to increase investment in education and the creation or development of new and existing technologies. It is due to this investment that the economy is gaining greater competitive advantage over other countries.
